The MisR/MisS two-component regulatory system influences inner core structure and immunotype of lipooligosaccharide in Neisseria meningitidis.
Lipooligosaccharide (LOS) of Neisseria meningitidis is the major inflammatory mediator that contributes to meningococcal pathogenesis. Variable attachments to the HepII residue of the LOS inner core together with the alpha-chain heterogeneity result in immunologically distinct LOS structures, which may be selected for during human infection. Lpt-3, a phosphoethanolamine (PEA) transferase, and LgtG, a glucosyltransferase, mediate the substitution of PEA or glucose at the O-3 position of HepII in L3 or L2 LOS immunotypes, respectively. Inactivation of a two-component response regulator, encoded by NMB0595, in N. meningitidis strain NMB resulted in the loss of all PEA decorations on the LOS inner core expressed by the NMB0595 mutant. When compared with the parental strain NMB that predominantly expresses L2 immunotype LOS and other minor LOS structures, the NMB0595 mutant expresses a pure population of a novel LOS structure completely substituted at the HepII O-3 position with glucose, but lacking other PEA decorations on the inner core. Quantitative real time PCR experiments showed increased transcription of lgtG in the NMB0595 mutant, and no significant change in lpt-3 transcription. Inactivation of lgtG resulted in LOS inner cores without glucose, but these structures, even though the lpt-3 transcription was unaffected, also lacked the O-3-linked PEA. Consistently, a double mutation of lgtG and misR in strain NMB yielded a LOS structure without PEA or Glc substitution of HepII. These data indicated a new pathway for the regulation of LOS inner core structure in N. meningitidis through an environmental sensing two-component regulatory system, named misR(NMB0595)/misS(NMB0594) for regulator and sensor of the meningococcal inner core structure.